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(54) METHOD OF MANUFACTURING ELECTRO-OPTIC DEVICE AND ELECTRO-OPTIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily and efficiently manufacture 
an electro-optic device in which single crystal silicon is used as 
the semiconductor layer of a switching element in a driving circuit 
region and polysilicon is used as the semiconductor layer of a 
switching element in a display pixel region and to provide an 
electro-optic device with high quality. 

SOLUTION: In the method of manufacturing a TFT array substrate 
of a liquid crystal device, a single crystal silicon film 210 is formed 
on a substrate 110, and while a mask 21 1 is formed on the single 
crystal silicon film corresponding to the driving circuit region, 

silicon ions are injected into the single crystal silicon film ^^^ M^M^^^^^ ^^^^ 
corresponding to the display pixel region and heat treated. 
Thereby, in the display pixel region the single crystal silicon film 
210c with injected silicon ions is converted into polysilicon to form ^^5= 
a polysilicon film 21 Od. The single crystal silicon film 210 in the 
driving circuit region becomes a single crystal silicon film 210e with^ 
the grown crystal. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The display pixel by which the switching element which has the semi-conductor layer which 
consists of polish recon film at least on a substrate has been arranged, In the manufacture approach of 
an electro-optic device that the actuation circuit where the switching element which has the semi- 
conductor layer which consists of single-crystal-silicon film which drives this display pixel at least has 
been arranged has been arranged (a) The process which forms the single-crystal-silicon film on said 
substrate, and the process which forms a mask on said single-crystal-silicon film corresponding to the 
(b) aforementioned actuation circuit, (c) The process which pours silicon ion into the field in which the 
mask of said single-crystal-silicon film is not formed, and forms the non-single crystal film in it, (d) 
Patterning of the process which forms said non-single crystal film into polish recon, the field where the 
(e) aforementioned silicon ion was poured in, and the field where silicon ion is not poured in is carried 
out. The manufacture approach of the electro-optic device characterized by providing the process 
which forms the semi-conductor layer which consists of a semi-conductor layer which consists of said 
polish recon film, respectively, and said single-crystal-silicon film. 

[Claim 2] The field where said silicon ion was poured in in the aforementioned (d) process is the 
manufacture approach of the electro-optic device according to claim 1 characterized by forming polish 
recon by being heat-treated. 

[Claim 3] after the (aforementioned c) process — it is — before the (aforementioned d) process — (f) - 
- the manufacture approach of the electro-optic device according to claim 2 which possesses further 
the process which removes said mask and is characterized by carrying out crystal growth of the non- 
single-crystal-silicon film of the field which is not covered with said heat-treatment with said mask in 
the aforementioned (d) process. ' 

[Claim 4] (h) h [ the process which sticks the single crystal silicon substrate into which the (g) hydrogen 
ion was injected on said substrate, and ] The aforementioned (a) process is the manufacture approach 
of claim 1 characterized by providing the process which dissociates by heat-treating said stuck 
substrate and said single crystal silicon substrate, and forms said single-crystal-silicon film on said 
substrate to an electro-optic device according to claim 3. 

[Claim 5] The manufacture approach of an electro-optic device given in any 1 term of claim 1 to claim 4 
characterized by providing further the process which is after the (aforementioned a) process and forms 
an oxide film on the (i) aforementioned single-crystal-silicon film front face before the (aforementioned 
c) process. 

[Claim 6] It is the manufacture approach of the electro-optic device according to claim 5 which the 
aforementioned (i) process is after the (aforementioned b) process, is performed before the 
(aforementioned c) process, and is characterized by said oxide film oxidizing and coming to form said 
single-crystal-silicon film front face. 

[Claim 7] The manufacture approach of the electro-optic device according to claim 5 or 6 characterized 
by providing further the process which removes the 0) aforementioned oxide film before the 
(aforementioned d) process. 

[Claim 8] Said mask is the manufacture approach of an electro-optic device given in any 1 term of claim 
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1 to claim 7 characterized by consisting of a nitride. 

[Claim 9] The electro-optic device characterized by being manufactured by the manufacture approach 
of an electro-optic device given in any 1 term of claim 1 to claim 8. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of an electro-optic device 
and electro-optic device which carry out simultaneous formation of a display pixel and the actuation 
circuit on a substrate. It is related with the manufacture approach of the electro-optic device of the 
structure where the single-crystal-silicon layer was especially used as a semi-conductor layer of the 
switching element of a display pixel as a polish recon layer and a semi-conductor layer of the switching 
element of an actuation circuit, and the manufacture approach of an electro-optic device. 
[0002] / 

[Description of the Prior Art] In the electro-optic device, for example, liquid crystal equipment, the 
structure where simultaneous formation of a display pixel and the actuation circuit was carried out is 
used on the same substrate. In such structure, a high-speed response is required of actuation of the 
switching element in an actuation circuit from the thing which may be comparatively late as for the 
actuation speed of the switching element arranged at a display pixel. For this reason, the technique 
using polish recon as a semi-conductor layer of the switching element of a display pixel is indicated by 
JP,5-134272,A, using single crystal silicon as a semi-conductor layer of the switching element of an 
actuation circuit. And by growing up the silicon film by using a silicon nitride as a nucleus by JP,5- 
134272.A as an approach of forming such a different semi-conductor layer on the same substrate 
efficiently, the semi-conductor layer was formed and it has determined whether to use as the 
polycrystalline silicon film the silicon film deposited by changing the magnitude of a silicon nitride used 
as a nucleus, or consider as the single-crystal-silicon film. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the manufacture approach indicated by the 
above-mentioned official report, it is difficult for the good silicon film of surface smooth nature to obtain, 
and flattening processing of CMP etc. is needed. Moreover, it is difficult to grow up the silicon film from 
a nucleus, and utilization is difficult. When a silicon nitride is used as a nucleus and especially a channel 
field consists of thin single-crystal-silicon film, there is a problem which the depletion layer of a channel 
makes carry out termination by the nitride side, and makes enlarge threshold dispersion of a component. 
[0004] This invention manufactures easily efficiently the electro-optic device for which single crystal 
silicon was used for as a semi-conductor layer of the switching element of an actuation circuit field, and 
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polish recon was used as a semi-conductor layer of the switching element of a display pixel field by 
different process from the process indicated by JP.5-134272.A, and aims at offering the electro-optic 
device of high quality. 
[0005] 

[Means for Solving the Problem] In order to solve this technical problem, the manufacture approach of 
the electro-optic device of this invention The display pixel by which the switching element which has 
the semi-conductor layer which consists of polish recon film at least on a substrate has been arranged, 
In the manufacture approach of an electro-optic device that the actuation circuit where the switching 
element which has the semi-conductor layer which consists of single-crystal-silicon film which drives 
this display pixel at least has been arranged has been arranged (a) The process which forms the single- 
crystal-silicon film on said substrate, and the process which forms a mask on said single-crystal-silicon 
film corresponding to the (b) aforementioned actuation circuit, (c) The process which forms the field 
which poured in and formed silicon ion into the un-single crystal on said single-crystal-silicon film 
through said mask, (d) The process which forms into polish recon the field where said silicon ion was 
poured in, (e) Patterning of the field where said silicon ion was poured in, and the field where silicon ion 
is not poured in is carried out, and it is characterized by providing the process which forms the semi- 
conductor layer which consists of a semi-conductor layer which consists of said polish recon film, 
respectively, and said single-crystal-silicon film. 

[0006] According to such a configuration of this invention, it has the effectiveness that the silicon film 
of different membraneous quality called the good polish recon film and single-crystal-silicon film of 
membraneous quality can be easily formed on the same substrate. That is, since the silicon layer of 
membraneous quality which is different by changing nuclear magnitude with the technique currently 
indicated in the above-mentioned open official report had been obtained, control of growth of the 
lengthwise direction at the time of making it grow up from a nucleus and a longitudinal direction was 
difficult, the thickness of a silicon layer and control of magnitude were difficult, and control of the 
magnitude of the nucleus for changing membraneous quality further was difficult. On the other hand, 
since the single-crystal-silicon film is first formed all over a substrate in this invention, the thickness 
homogeneity within a field is good. Furthermore, since the approach of pouring silicon ion into the 
single-crystal-silicon film, and forming this into polish recon by carrying out heating or laser annealing 
processing as the approach of the formation of polish recon of the single-crystal-silicon film in this 
invention is adopted and it is determined whether to become the polish recon film by the existence of 
impregnation of silicon ion or become the single-crystal-silicon film, the silicon film of different 
membraneous quality on the same substrate can be formed easily. 

[0007] Moreover, in the aforementioned (d) process, the field where said silicon ion was poured in is 
characterized by forming polish recon by being heat-treated. Thus, the formation of polish recon is 
possible by heat-treating. What is necessary is just to perform heating at the time of forming polish 
recon in about 600-700 degrees C. 

[0008] moreover, after the (aforementioned c) process — it is — before the (aforementioned d) process 
— (f) — the process which removes said mask is provided further and it is characterized by carrying 
out crystal growth of the non-single-crystal-silicon film of the field where said mask is not covered with 
said heat-treatment in the aforementioned (d) process. By considering as such a configuration, heat- 
treatment can perform simultaneously the formation of polish recon of the silicon film in a display pixel 
field, and the process of the single-crystal-silicon film in an actuation circuit field. 

[0009] Moreover, the aforementioned (a) process is characterized by providing the process which forms 
said single-crystal-silicon film on said substrate by heat-treating the process which sticks the single 
crystal silicon substrate into which the (g) hydrogen ion was injected on said substrate, and said 
substrate (h) Stuck and said single crystal silicon substrate. Thus, the single-crystal-silicon film can be 
formed on a substrate using the SOI (Silicon on Insulator) substrate with which the hydrogen ion was 
injected into the single crystal silicon substrate, thickness is uniform in a substrate side and the single- 



-5- 



crystal-silicon film excellent in surface smoothness can be formed. 

[0010] Moreover, it is characterized by providing further the process which is after the (aforementioned 
a) process and forms an oxide film on the (i) aforementioned single-crystal-silicon film front face before 
the (aforementioned c) process. Since it will be in the condition that the oxide film was formed in the 
front face of the single-crystal-silicon film before impregnation of silicon ion according to such a 
configuration, the front face of the single-crystal-silicon film is protected by the oxide film, and has the 
effectiveness that the dry area of the silicon film front face by impregnation of silicon ion can be 
prevented. The semi-conductor layer which consists of good polish recon of surface surface 
smoothness thereby further can be obtained, and the switching element of high quality can be obtained. 
[001 1] Moreover, the aforementioned (i) process is after the (aforementioned b) process, and is 
performed before the (aforementioned c) process, and it is characterized by said oxide film oxidizing and 
coming to form said single-crystal-silicon film front face. Since the scaling film is formed after forming a 
mask by considering as such a configuration, a mask turns into a mask at the time of oxide-film 
formation, and an oxide film can be efficiently formed only in the single-crystal-silicon film front face 
corresponding to a display pixel field. Furthermore, since this oxide film oxidizes and a single-crystal- 
silicon film front face is formed, the thickness of the silicon film in a display pixel becomes thinner than 
the thickness of the silicon film in an actuation circuit. Thereby, in a display pixel, the semi-conductor 
layer which consists of thin polish recon of thickness is formed, and the semi-conductor layer which 
consists of thick single crystal silicon of thickness is formed in an actuation circuit. In a display pixel, 
since generating of the optical leak in the channel field of the semi-conductor layer by this optical 
incidence is reduced when incidence of the light is carried out to an electro-optic device by being thin, 
for example, making preferably 30-70nm of thickness of a semi-conductor layer into 30-50nm thickness, 
the switching element which has this semi-conductor does not malfunction. Drain pressure resistance 
can be raised by being thick, for example, on the other hand, making thickness of a semi-conductor 
layer into 80-200nm thickness in an actuation circuit. In order to prevent lowering of the component 
pressure-proofing by generating of parasitism BAIPORA since component capacity is very high when 
using a SOI substrate especially, it is desirable it to be more desirable to thicken thickness of a semi- 
conductor layer, for example, to make 50-200nm into the thickness of 100-160nm still more preferably 
because of reduction of contact resistance. 

[0012] Moreover, it is characterized by providing further the process which removes the (j) 
aforementioned oxide film before the (aforementioned d) process. Since an oxide film is removed before 
the silicon film is formed into polish recon by considering as such a configuration, it can prevent that a 
silicon film front face is ruined with the hydrofluoric acid used in case an oxide film is removed. Here, as 
timing of clearance of an oxide film, two case before polish recon is formed after polish recon was 
formed can be considered. After polish recon is formed, in the case where an oxide film is removed, the 
etching reagent used for clearance of an oxide film will be able to delete the grain boundary of the polish 
recon film, and a polish recon film front face will be ruined. On the other hand, in the case where an 
oxide film is removed before polish recon is formed, a single-crystal-silicon film front face is not ruined 
with the etching reagent used for clearance of an oxide film. Therefore, it is desirable to remove an 
oxide film in front of a polish recon chemically-modified degree. 

[0013] Moreover, it is characterized by said mask consisting of a nitride. By considering as such a 
configuration, the dry area of the silicon film front face by the etching reagent used for mask clearance 
can be prevented. As an etching reagent used for clearance of a nitride, for example, a silicon nitride film 
etc., there is heat phosphoric acid and this does not damage a silicon film front face. On the other hand, 
although the resist film which consists of organic film as a mask can also be used, in the case where the 
resist film is used, the etching reagent used for resist film clearance tends to damage a silicon film front 
face. Therefore, it is desirable preferably to use a nitride as a mask. 

[0014] The electro-optic device of this invention is characterized by being manufactured by the 
manufacture approach of an above-mentioned electro-optic device. According to such a configuration, 
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the semi-conductor layer of the switching element arranged to a display pixel field is formed from polish 
recon, and the semi-conductor layer of the switching element arranged to an actuation circuit field is 
formed from single crystal silicon. Therefore, in display pixel ******, life time of the carrier accumulated 
in the channel field of a semi-conductor layer can be shortened, and actuation capacity can be highly 
maintained in an actuation circuit field. Furthermore, since the thickness homogeneity of the semi- 
conductor layer in the field of a display pixel field and each actuation circuit field is high, two or more 
switching elements by which the property was stabilized in the field can be obtained, and the electro- 
optic device of high quality can be obtained. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
a drawing. 

[0016] (Electro-optic device in the first operation gestalt) The structure of the liquid crystal equipment 
as an electro-optic device in the first operation gestalt is explained using drawing 3 from drawing 1 R> 1. 
Drawing 1 is drawing showing equal circuits, such as various components in two or more pixels formed in 
the shape of [ which constitutes the display pixel of liquid crystal equipment ] a matrix, and wiring, and 
an actuation circuit field. Moreover, drawing 2 is a top view of two or more pixel groups where the TFT 
array substrate with which the data line in a display pixel, the scanning line, the pixel electrode, the 
light-shielding film, etc. were formed adjoins each other, and drawing 3 is the A-A' sectional view of 
drawing 2 , and the sectional view of an actuation circuit field. In addition, in order to make each class 
and each part material into the magnitude of extent which can be recognized on a drawing, contraction 
scales are made to have differed for each class or every each part material in each drawing. 
[0017] In drawing 1 , liquid crystal equipment 200 consists of actuation circuit fields where the display 
pixel field where the display pixel which has scanning-line 3a which comes to cross mutually, and data- 
line 6a has been arranged, the scanning-line actuation circuit 104 for supplying a driving signal to these 
scanning-lines 3a and data-line 6a, respectively, and the actuation circuit of data-line actuation circuit 
101 grade have been arranged. 

[001 8] A display pixel field consists of pixel electrode 9a arranged in the shape of a matrix for every 
intersection of capacity line 3b and scanning-line 3a which have been arranged at parallel, data-line 6a 
arranged by intersecting scanning-line 3a, and these scanning-lines 3a and data-line 6a, and a thin film 
transistor (TFT is called hereafter) 30 as the 1st switching element for controlling pixel electrode 9a. 
The source of TFT30 was electrically connected to data-line 6a to which a picture signal is supplied, 
and the gate of TFT30 has connected with scanning-line 3a to which a scan signal is supplied 
electrically. It connects with the drain of TFT30 electrically, and pixel electrode 9a writes in the picture 
signals SI, S2, — , Sn supplied from data-line 6a in TFT30 which is a switching element when only a 
fixed period closes the switch to predetermined timing. Fixed period maintenance of the picture signals 
S1, S2, — , Sn of the predetermined level written in liquid crystal through pixel electrode 9a is carried 
out between the counterelectrodes (it mentions later) formed in the opposite substrate (it mentions 
later). 

[0019] On the other hand, an actuation circuit field consists of the scanning-line actuation circuit 104, 
the data-line actuation circuit 101, a sampling circuit 301, and a precharge circuit 201. The scanning- 
line actuation circuit 104 impresses the scan signals G1, G2, — , Gm to scanning-line 3a by line 
sequential in pulse to predetermined timing based on the power source supplied from an external- 
control circuit, a reference clock CLY, its reversal clock, etc. Based on the power source supplied from 
an external-control circuit, a reference clock CLX, its reversal clock, etc., according to the timing which 
impresses the scan signals G1, G2, — , Gm, the transfer signals X1, X2, — , Xn from the shift register as 
a sampling circuit driving signal are data-line 6 minded [ every ], and the scanning-line actuation circuit 
104 minds [ 301 ] the sampling circuit actuation signal line 306, and supplies the data-line actuation 
circuit 101 to predetermined timing. As a switching element, each data-line 6a of every is equipped with 
TFT202, the precharge signal line 204 is connected to the drain or source electrode of TFT202, and, as 
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for the precharge circuit 201, the precharge circuit actuation signal line 206 is connected to the gate 
electrode of TFT202. 

[0020] TFT for actuation circuits as the 2nd switching element arranged all over an actuation circuit 
field is formed at the same process on the same substrate as TFT30 arranged all over a display pixel 
field. 

[0021] Although mentioned later, a liquid crystal layer pinches liquid crystal equipment between an 
opposite substrate and a TFT array substrate, it is constituted, and the TFT array substrate is 
constituted as follows. That is, as shown in drawing 2 , in the TFT array substrate 10, two or more 
transparent pixel electrode 9a is prepared in the shape of a matrix on the glass substrate 60, and data- 
line 6a t scanning-line 3a, and capacity line 3b are prepared respectively along the boundary of pixel 
electrode 9a in every direction. Data-line 6a is formed in the configuration extended to the lengthwise 
direction, and a part of data-line 6a is electrically connected to the below-mentioned source field among 
semi-conductor layer 1a (field surrounded by the dotted line with wide width of face) which consists of 
polish recon through a contact hole 5. moreover, a part of pixel electrode 9a (dotted-line 9a with narrow 
width of face — ' — the surrounded field) is electrically connected to the below-mentioned drain field 
among semi-conductor layer 1a through the contact hole 8. Moreover, scanning-line 3a is arranged so 
that a part may counter channel field 1a' (field in which the slash whose lower right is ** was formed) 
among semi-conductor layer 1a, and a part of scanning-line 3a functions as a gate electrode. Capacity 
line 3b has the main track section mostly extended in the shape of a straight line to parallel along with 
scanning-line 3a, and the lobe which projected along with data-line 6a from the part which intersects 
data-line 6a, and 1f of electrodes for capacity which are a part of semi-conductor layer 1 is arranged 
almost corresponding to this lobe. 1st light-shielding film 11a looks at TFT which includes the channel 
field of semi-conductor layer 1a in a display pixel field from a TFT array substrate side, and is prepared 
in the wrap location. Furthermore, it has the lobe which projected in the stage side (namely, drawing 
Nakashita sense) which adjoins the main track section which counters the main track section of 
capacity line 3b, and is extended in the shape of a straight line along with scanning-line 3a along with 
data-line 6a from the part which intersects data-line 6a. The head of the downward lobe in each stage 
(pixel line) of 1st light-shielding film 1 1a is piled up in the bottom of data-line 6a with the head of the 
upward lobe of capacity line 3b in the next step. The contact hole 13 which carries out electrical 
installation of 1st light-shielding film 11a and the capacity line 3b mutually is established in this 
overlapping part. That is, with the gestalt of this operation, electrical installation of the 1st light- 
shielding film 1 1a is carried out to capacity line 3b of the preceding paragraph or the latter part by the 
contact hole 13. Moreover, the lobe and 1f of electrodes for capacity of capacity line 3b form storage 
capacitance by using as a dielectric layer the gate dielectric film 2 mentioned later. 
[0022] As shown in drawing 3 , liquid crystal equipment 200 pinches the liquid crystal layer 50 between 
the opposite substrate 20 and the TFT array substrate 10, and is constituted between. 
[0023] The substrate film 12 which light-shielding film 1 1a is arranged, for example on the quartz 
substrate 1 1 0, and the TFT array substrate 10 covers this light-shielding film 1 1a in a display pixel field, 
and consists of silicon oxide is arranged. On the substrate film 12, semi-conductor layer 1a which 
consists of polish recon is arranged. That part serves as 1f of electrodes for capacity, and semi- 
conductor layer 1a connects with 1f of this electrode for capacity, and has the semi-conductor layer 
which consists of LDD structure. The semi-conductor layer which consists of this LDD (lightly doped 
drain) structure has the structure where low concentration source field 1b and low concentration drain 
field 1c have been arranged on both sides of channel field 1a' at both sides, and 1d of high concentration 
source fields and high concentration drain field 1e have been arranged across these fields at both sides. 
[0024] On semi-conductor layer 1a, the gate dielectric film 2 with which a part consists of silicon oxide 
film which functions also as a dielectric film for storage capacitance formation is formed. On gate 
dielectric film 2, scanning-line 3a and capacity line 3b which consist of polish recon are formed. A part 
of scanning-line 3a serves as the gate electrode, and a gate electrode is arranged corresponding to 
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channel field 1a\ The 1st interlayer insulation film 4 is formed on semi-conductor layer 1a containing 
these scanning-lines 3a and capacity line 3b t and data-line 6a which consists of aluminum is formed on 
this 1st interlayer insulation film 4. Data-line 6a is electrically connected to 1d of high concentration 
source fields through the contact hole 5 formed in the 1st interlayer insulation film 4. Furthermore, the 
2nd interlayer insulation film 7 is formed on the 1st interlayer insulation film 4 containing data-line 6a. 
On the 2nd interlayer insulation film 7, pixel electrode 9a which consists of ITO (Indium Tin Oxide) film is 
formed, and this pixel electrode 9a is electrically connected to high concentration drain field 1e through 
the contact hole 8 formed in the 1st interlayer insulation film 4 and the 2nd interlayer insulation film 7. 
And the orientation film 16 with which orientation processing is carried out and the polyimide film is 
formed on the 2nd interlayer insulation film 7 containing pixel electrode 9a is arranged. 
[0025] Moreover, complementary transistor structure etc. is adopted in the actuation circuit field of the 
TFT array substrate 10. As shown in drawing 3 , complementary transistor structure has the N channel 
mold TFT407 and the P channel mold TFT408. As shown in drawing 3 , the response **** semi- 
conductor layer 401 and the semi-conductor layer 402 of a P channel mold are arranged at an N 
channel mold on the substrate layer 12 arranged on a glass substrate 110, and gate dielectric film 2 is 
arranged so that these may be covered. The semi-conductor layers 401 and 402 consist of single 
crystal silicon. On both sides of channel field 401a, source field 401b and drain field 401c are arranged 
at both sides, and, as for the semi-conductor layer 401, as for the semi-conductor 402, source field 
402b and drain field 402c have arranged structure on both sides of channel field 402a at both sides. The 
gate electrodes 403 and 404 are arranged in the location equivalent to each channel field 401a and 402a 
of the semi-conductor layers 401 and 402 at the gate-dielectric-film 2 top. Furthermore, the gate 
electrodes 403 and 404 are covered, the 1st interlayer insulation film 4 is arranged, and the source 
electrodes 405a and 406a and the drain electrodes 405b and 406b are arranged on the 1st interlayer 
insulation film 4. Source electrode 405a and drain electrode 405b are electrically connected with source 
field 401b and drain field 401c through the contact holes 420a and 420b formed in the 1st interlayer 
insulation film, respectively. Moreover, source electrode 406a and drain electrode 406b are electrically 
connected with source field 402b and drain field 402c through the contact holes 421a and 421b formed 
in the 1st interlayer insulation film, respectively. On the 1st interlayer insulation film 4 which furthermore 
contains the source electrodes 405a and 406a and the drain electrodes 405b and 406b, the laminating of 
the 2nd interlayer insulation film 7 and the orientation film 16 is carried out one by one. 
[0026] On the other hand, on a glass substrate 120, orientation processing is carried out, the 
counterelectrode 21 and polyimide film which consist of a light-shielding film 23 formed in the shape of a 
matrix and ITO film by which covered this and sequential formation was carried out are formed, and the 
opposite substrate 20 consists of slack orientation film 22. In drawing 3 , although it is in the condition 
that only the orientation film 16 was formed in the actuation circuit field, there is especially no 
regulation about the film formed in an actuation circuit field that a counterelectrode 21 and the 
orientation film should just be formed in the display pixel field at least. 

[0027] Next, the manufacture approach of a TFT array substrate is explained using drawing 4 - drawing 
8 . In addition, it is process drawing which drawing 8 makes the sectional view of each class in the 
display pixel field and actuation circuit field by the side of a TFT array substrate correspond to drawing 
3 from drawing 4 , and is shown. 

[0028] As shown in the process (1) of drawing 4 , the quartz substrate 110 is prepared first. Here, 
preferably, about 850-1300 degrees C is pretreated so that distortion produced in the TFT array 
substrate 10 in inert gas ambient atmospheres, such as N2 (nitrogen), and the elevated-temperature 
process which carries out annealing treatment at a 1000-degree C elevated temperature, and is carried 
out behind may decrease. That is, according to the temperature by which high temperature processing is 
carried out at the maximum elevated temperature in a manufacture process, the quartz substrate 1 10 is 
heat-treated at the same temperature or the temperature beyond it in advance. 
[0029] Thus, all over the processed quartz substrate 110, the light-shielding film 1 1 of about 200nm 
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thickness is formed for metal alloy film, such as metal metallurgy group silicide, such as Ti, Cr, W, Ta, Mo, 
and Pb, by the spatter about 100-500nm thickness and here. 

[0030] Next, as shown in a process (2), the resist film 500 corresponding to the pattern (refer to drawing 
6 ) of 1st light-shielding film 1 1a is formed by the photolithography. 

[0031] Next, as shown in a process (3), by etching to the protection-from-light layer 1 1 through the 
resist film 500, protection-from-light layer 1 1a is formed, and the resist film 500 is removed. 
[0032] Next, as shown in a process (4), the substrate film 12 which consists of silicate glass film, such 
as NSG, PSG, BSG, and BPSG, a silicon nitride film, silicon oxide film, etc. using TEOS (tetrapod ethyl 
orthochromatic silicate) gas, TEB (tetrapod ethyl boat rate) gas, TMOP (tetrapod methyl oxy-FOSU 
rate) gas, etc. with ordinary pressure or a reduced pressure CVD method is formed on this 1st light- 
shielding film 1 1a. The thickness of this substrate film 12 may be about 400-1 200nm. Here, it may be 
about 1 100nm. 

[0033] Next, as shown in a process (5), the front face of the substrate film 12 is ground globally, and 
carries out flattening. If it considers as the technique of flattening by polish, the CMP (chemical 
mechanical polishing) method can be used, for example. Thereby, thickness of the substrate film 12 was 
set to about 600nm. 

[0034] Next, as shown in a process (6), lamination of a substrate 1 10 and single crystal silicon substrate 
210a is performed. 

[0035] Those with 600 micrometers in thickness and about 200nm of its front face oxidize beforehand 
50-800nm and here, and, as for single crystal silicon substrate 210a used for lamination, oxide-film 210b 
is formed. This is for forming the interface of the single-crystal-silicon layer 210 formed after lamination, 
and oxide-film layer 210b by thermal oxidation, and securing the good interface of an electrical property. 
Furthermore, the hydrogen ion (H+) is poured into single crystal silicon substrate 210a in for example, 
acceleration voltage 100keV and dose 10x1016cm-2, and the impregnation depth has become about 
300nm from the substrate front face. By a diagram, it is in the condition that the hydrogen ion was 
poured into the field below a dotted line among single crystal silicon substrate 210a. 
[0036] In lamination, it is stuck so that oxide-film 210b of single crystal silicon substrate 210a may 
touch the substrate film 12 on a substrate 110. The approach of sticking two substrates directly by heat 
treatment of 2 hours at 300 degrees C can be used for a lamination process. 

[0037] Next, heat treatment for exfoliating single crystal silicon substrate 210a from a substrate 10 is 
performed, leaving oxide-film 210b by the side of the lamination side of stuck single crystal silicon 
substrate 210a, and the single-crystal-silicon film 210, as shown in a process (7). Since association of 
silicon is divided in the layer which is near the front face of a single crystal silicon substrate by the 
hydrogen ion introduced into the single crystal silicon substrate, the exfoliation phenomenon of this 
substrate is produced. For example, it can carry out by heating two stuck substrates to 600 degrees C 
with the programming rate of 20 degrees C/m. Of this heat treatment, stuck single crystal silicon 
substrate 210a dissociates with a substrate 10, and silicon oxide-film 210b of about 200nm thickness 
and the single-crystal-silicon film 210 of about 70nm thickness are formed in substrate 10 front face. In 
addition, the single-crystal-silicon film 210 stuck on a substrate 10 can be formed by the thickness of 
arbitration to 50nm - 3000nm by changing the acceleration voltage of the hydrogen ion impregnation 
performed to single crystal silicon substrate 210a described above. Then, touch polishing of the single- 
crystal-silicon film 210 front face is carried out, and it is graduated. The thickness of the single-crystal- 
silicon film had desirable 50-200nm, and it set it to 55nm in this operation gestalt. 
[0038] Smart which separates after lamination the single crystal silicon substrate which poured in the 
hydrogen ion by heat treatment with this operation gestalt Uni which forms the single-crystal-silicon 
film on a substrate using the Cut method Since the bond method is used, it can cross all over a 
substrate and the high single-crystal-silicon film of thickness homogeneity can be obtained. 
[0039] in addition, the single crystal silicon substrate which does not pour in a hydrogen ion as 
technique for obtaining the single-crystal-silicon film — a substrate — PACE (Plasma Assisted 
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Chemical Etching) lamination and after heat-treating and sticking — the thickness of the silicon layer 
206 may be etched and formed to about 0.05-0.8 micrometers by law. As for the single-crystal-silicon 
film, less than 10% of thing is obtained by this PACE processing by 100nm of thickness, as for the 
thickness homogeneity of pair Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. 
[0040] moreover, ELTRAN (Epitaxial LayerTransfer) which imprints the epitaxial silicon layer formed on 
porosity silicon on a lamination substrate by the selective etching of a porosity silicon layer as other 
technique for obtaining the single-crystal-silicon film — law can also be used and it is not dependent on 
the membrane formation approach. 

[0041] Next, after forming a silicon nitride film by the thickness of 200nm on the single-crystal-silicon 
film 210, as shown in a process (8), etching removes the silicon nitride film formed all over the display 
pixel field so that the mask 21 1 which consists of a silicon nitride film may remain only in an actuation 
circuit field. Although the organic film can also be used as a mask here in addition to inorganic film called 
a silicon nitride film, in case a mask is removed in the case where the organic film is used as a mask, it 
is desirable to use the inorganic film by inorganic film called a silicon nitride film to the ability for a resist 
to solidify and not exfoliate by impregnation of the silicon mentioned later, since there are no above 
problems. 

[0042] Next, as shown in a process (8), silicon ion (Si+) is poured in in the amount of 3x1015cm-2 with 
the acceleration voltage of 40keV through a mask 21 1. Thereby, in a display pixel field, film 210c in the 
condition that association of silicon went out is formed. On the other hand, it becomes being the single- 
crystal-silicon film 210 with which silicon ion is not poured in in the actuation circuit field with as. 
[0043] Next, as shown in a process (9), a mask 21 1 is exfoliated with heat phosphoric acid. Then, in 
nitrogen-gas-atmosphere mind, under the temperature of 600-700 degrees C, it heats under the 
temperature of 640 degrees C for 6 hours, and solid phase growth of the non-single-crystal-silicon film 
is performed here. In a display pixel field, non-single-crystal-silicon film 210c is formed into polish recon 
by this process, and 21 Od of polish recon film is formed of it. On the other hand, in an actuation circuit 
field, it becomes the configuration that single-crystal-silicon film 21 Oe was formed. Here, laser annealing 
may be used as a means of the formation of polish recon, and solid phase growth. 
[0044] Next, as shown in the process (10) of drawing 5 , 1f of electrodes for capacity installed by the 
photolithography process, the etching process, etc. in the display pixel field from semi-conductor layer 
1a of the **** predetermined pattern shown in drawing 2 and drawing 3 and semi-conductor layer 1a is 
formed. In an actuation circuit field, the semi-conductor layers 401 and 402 are formed. 
[0045] In this operation gestalt, although patterning of the silicon film is carried out after the silicon ion 
implantation, after carrying out patterning of the silicon film, where the mask of the actuation circuit 
field is carried out, silicon ion can also be poured in. 

[0046] Next, semi-conductor layer 1a which constitutes TFT30 for pixel switching in a display pixel field 
as shown in a process (1 1), The semi-conductor layer 402 which constitutes the semi-conductor layer 
401 and P type TFT which constitute 1f of electrodes for capacity, and N type TFT in an actuation 
circuit field the temperature of about 850-1300 degrees C, and by oxidizing thermally about 30 minutes 
at the temperature of about 1000 degrees C preferably The thermal oxidation silicon film with a 
comparatively thin thickness of about 30nm is formed. Furthermore, the high-temperature-oxidation 
silicon film (HTO) film is formed with a reduced pressure CVD method etc. by the thickness of 30-50nm, 
and the gate dielectric film 2 which consists of a bilayer of the thermal oxidation silicon film and the 
HTO film is formed. Consequently, in the thickness of the semi-conductor layers 1a, 401, and 402 and 
the 1f of the 1st storage capacitance electrodes, the thickness of about 40nm and the thickness of gate 
dielectric film 2 turn into thickness of about 60-80nm. 

[0047] Next, as shown in a process (12), in order to form into low resistance the 1f of the 1st storage 
capacitance electrodes which install semi-conductor layer 1a and become, The resist film 501 is formed 
in the part corresponding to scanning-line 3a (gate electrode) of the front face of a substrate 10, and P 
ion is doped with the acceleration voltage of 70keV(s), and the dose of 3e14/cm2 from on the by making 
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this into a mask the dopant of V group elements, such as P, and here. 

[0048] next, the contact hole 13 which removes the resist film 501 and results in the substrate film 12 
at light-shielding film 1 1a as shown in a process (13) — dry etching, such as reactive ion etching and 
reactant ion beam etching, --- or it forms by wet etching. Under the present circumstances, there is an 
advantage that the direction which punctured the contact hole 13 grade can make a puncturing 
configuration almost the same as mask shape by anisotropic etching like reactive ion etching and 
reactant ion beam etching. However, if it punctures combining dry etching and wet etching, since these 
contact hole 13 grades will be made in the shape of a taper, the advantage that the open circuit at the 
time of wiring connection can be prevented is acquired. 

[0049] Next, thermal diffusion of the process (Lynn (P as shown in 14), after depositing the polish recon 
film 3 by the thickness of about 350nm with a reduced pressure CVD method etc.) is carried out, and 
the polish recon film 3 is electric-conduction-ized. Or the doped silicon film which introduced P ion into 
membrane formation and coincidence of the polish recon film 3 may be used. Thereby, the conductivity 
of the polish recon film 3 can be raised. 

[0050] Next, as shown in a process (15), capacity line 3b is formed according to the photolithography 
process using the resist film, an etching process, etc. with scanning-line 3a of the **** predetermined 
pattern shown in drawing 2 . 

[0051] Next, as shown in a process (16), the resist film 502 is formed all over the substrate except the 
semi-conductor layer 402 used as P channel TFT of an actuation circuit field. Then, BF2 ion is doped 
with the acceleration voltage of 90keV(s), and the dose of 2x1015cm-2 in the semi-conductor layer 402 
the dopant of III group elements, such as B, and here by using this resist film 502 and the gate electrode 
404 as a mask. Thereby, source field 402b and drain field 402c corresponding to P channel TFT in an 
actuation circuit field are formed. The resist film 502 is removed after a dope. 

[0052] Next, as shown in a process (17), the resist film 503 is formed so that the semi-conductor layer 
402 used as P channel TFT of an actuation circuit field may be covered. Then, P ion is doped with the 
acceleration voltage of 70keV(s), and the dose of 6x1012cm-2 the dopant of V group elements, such as 
P, and here to the semi-conductor layer 401 and semi-conductor layer 1a by using the resist film 503 
and scanning-line (gate electrode) 3a, and capacity line 3b as a mask. Thereby in semi-conductor layer 
1a of TFT of a display pixel field, low concentration source field 1b and low concentration drain field 1c 
are formed. Moreover, in an actuation circuit field, source field 401b and drain field 401c corresponding 
to N channel TFT are formed. The resist film 503 is removed after a dope. 

[0053] Then, as shown in a process (18), width of face forms the resist film 504 which has a large 
configuration and has a wrap configuration for the semi-conductor layer 402 of P channel TFT in an 
actuation circuit field further rather than gate electrode 3a. Then, P ion is doped with the acceleration 
voltage of 70keV(s), and the dose of 4x1015/cm-2 the dopant of V group elements, such as P, and here 
in semi-conductor layer 1a and the semi-conductor layer 401 by using the resist film 504 and the gate 
electrode 403 as a mask. Thereby, in TFT of a display pixel field, 1d of high concentration source fields 
and high concentration drain field 1e are formed. Moreover, in the N channel mold TFT of an actuation 
circuit field, source field 401b and drain field 401c which were further formed into low resistance are 
obtained. The resist film 504 is removed after a dope. 

[0054] Next, as shown in a process (19), the 1st interlayer insulation film 4 which consists of silicate 
glass film, such as NSG, PSG, BSG, and BPSG, a silicon nitride film, silicon oxide film, etc. is formed 
using ordinary pressure or a reduced pressure CVD method, TEOS gas, etc. so that capacity line 3b and 
scanning-line 3a may be covered with scanning-line 3a in TFT30 for pixel switching. The thickness of 
the 1st interlayer insulation film 4 has desirable about 500-1 500nm, and its 800 morenm is more 
desirable. 

[0055] Then, in order to activate the impurity ion doped by the semi-conductor layer, about 850-degree 
C annealing treatment is performed about 20 minutes. 

[0056] Next, as shown in a process (20), in a display pixel field, in an actuation circuit field, the 1st 
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interlayer insulation film 4 is etched by dry etching or wet etching, such as reactive ion etching and 
reactant ion beam etching, and the contact holes 420a, 421a, 420b, and 421b corresponding to each of 
the source electrodes 405a and 406a and the drain electrodes 405b and 406b for the contact hole 5 to 
data-line 6a are formed. 

[0057] Next, as shown in the process (21) of drawing 7 , it deposits preferably in about 100-700nm 
thickness by spatter processing etc. on the 1st interlayer insulation film 4 at about 350nm by making low 
resistance metal metallurgy group silicide, such as aluminum of protection-from-light nature, etc. into a 
metal membrane 6. 

[0058] Next, as patterning of the metal membrane 6 is carried out according to a photolithography 
process, an etching process, etc. and it is shown in a process (22), data-line 6a, the source electrodes 
405a and 406a, and the drain electrodes 405b and 406b are formed. 

[0059] Next, as shown in a process (23), the 2nd interlayer insulation film 7 which consists of silicate 
glass film, such as NSG, PSG, BSG, and BPSG, a silicon nitride film, silicon oxide film, etc. is formed 
using ordinary pressure or a reduced pressure CVD method, TEOS gas, etc. on the 1st interlayer 
insulation film 4 containing data-line 6a, the source electrodes 405a and 406a, and the drain electrodes 
405b and 406b. The thickness of the 2nd interlayer insulation film 7 has desirable about 500-1 500nm, 
and its 800 morenm is more desirable. 

[0060] Next as shown in the process (24) of drawing 8 , in TFT30 for pixel switching, the contact hole 8 
for carrying out electrical installation of pixel electrode 9a and the high concentration drain field 1e is 
formed by dry etching, such as reactive ion etching and reactant ion beam etching. 
[0061] Next, on the 2nd interlayer insulation film 7, as shown in a process (25), as the transparent 
conductive thin films 9, such as ITO film, are deposited on the thickness of about 50-200nm and are 
further shown in a process (26) by spatter processing etc., pixel electrode 9a is formed according to a 
photolithography process, an etching process, etc. 

[0062] Then, after applying the coating liquid of the orientation film of a polyimide system on pixel 
electrode 9a, the orientation film 16 (refer to drawing 3 ) is formed by performing rubbing processing in 
the predetermined direction so that it may have a predetermined pre tilt angle etc. 
[0063] On the other hand, about the opposite substrate 20 shown in drawing 7 , glass substrate 1 20 
grade is prepared first. On this glass substrate 120, after carrying out the spatter of the chromium metal, 
the matrix-like light-shielding film 23 is formed through a photolithography process and an etching 
process. In addition, this light-shielding film 23 may form others, carbon, and Ti, such as Cr, nickel, and 
aluminum, from ingredients, such as resin black distributed to the photoresist. [ metallic material ] 
[0064] Then, a counterelectrode 21 is formed by spatter processing etc. all over a substrate 120 by 
depositing transparent conductive thin films, such as ITO, on the thickness of about 50-200nm. 
Furthermore, after applying the coating liquid of the orientation film of a polyimide system all over a 
counterelectrode 21, the orientation film 22 (refer to drawing 3 ) is formed by performing rubbing 
processing in the predetermined direction so that it may have a predetermined pre tilt angle etc. 
[0065] Finally, the TFT array substrate 10 and the opposite substrate 20 with which each class was 
formed as mentioned above are stuck by the sealant which is not illustrated so that the orientation film 
16 and 22 may meet, the liquid crystal which comes to mix two or more kinds of pneumatic liquid 
crystals is attracted by vacuum attraction etc., and the liquid crystal layer 50 of predetermined 
thickness is formed in the space between both substrates of it. 

[0066] (Electro-optic device in the second operation gestalt) Next, the liquid crystal equipment in the 
second operation gestalt is explained. Only the point that the manufacture approach of a TFT array 
substrate is different unlike the first operation gestalt in part is explained below, and omits explanation 
about the same structure and the manufacture approach. 

[0067] Unlike the first operation gestalt, by the manufacture approach of the TFT array substrate in the 
second operation gestalt, it explains using drawing 12 in that silicon ion is poured in where an oxide film 
is formed in the single-crystal-silicon film front face corresponding to a display pixel field. 
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[0068] First light-shielding film 11a, the substrate film 12 t oxide-film 210b, and the single-crystal-silicon 
film 210 form the substrate by which sequential formation was carried out on a substrate 110 through 
the same process as the drawing 4 (1) - (7) process of having explained with the first operation gestalt. 
Here, thickness of the single-crystal-silicon film was set to 67nm. 

[0069] Next, as shown in the drawing 12 (1) process, after forming a silicon nitride film by the thickness 
of 200nm on the single-crystal-silicon film 210, etching removes the silicon nitride film formed all over 
the display pixel field so that the mask 21 1 which consists of a silicon nitride film may remain only in an 
actuation circuit field. 

[0070] Next, as shown in the drawing 12 (2) process, scaling of the front face of the single-crystal- 
silicon film 210 corresponding to a display pixel field is carried out, and the oxide film 600 of about 24nm 
thickness is formed. Under the present circumstances, the thickness of the single-crystal-silicon film is 
about 40nm. Then, silicon ion is poured into the single-crystal-silicon film 210 in the amount of 
3x1015cm-2 with the acceleration voltage of 60keV(s) through an oxide film 600 and a mask 21 1. Here, 
since the mask 211 is formed by the nitride, silicon ion is not poured in into the single-crystal-silicon 
film 210. Moreover, silicon ion passes an oxide film 600 and silicon ion is poured in into the single- 
crystal-silicon film 210. Here, an oxide film 600 functions as a protective coat of film 210c, and prevents 
the dry area of the film 210c front face by impregnation of silicon ion. Then, heat phosphoric acid 
removes a nitride 211. Furthermore, hydrofluoric acid removes an oxide film 600. In addition, although 
the process which removes an oxide film may be established after a polish recon chemically-modified 
[ which is explained below ] degree, it is desirable to establish the process which removes an oxide film 
before the formation of polish recon. This is for a polish recon film front face to be ruined with the 
hydrofluoric acid used for exfoliation, when an oxide film is exfoliated, where polish recon is formed. 
[0071] Next, in nitrogen-gas-atmosphere mind, it heats under the temperature of 640 degrees C for 6 
hours, and solid phase growth of the non-single-crystal-silicon film is performed. In a display pixel field, 
film 210c is formed into polish recon by this process, and the polish recon film is formed of it. On the 
other hand, in an actuation circuit field, it becomes the configuration that the single-crystal-silicon film 
210 was formed. Then, wet etching removes an oxide film 600. 

[0072] At a next process, the same processing as the process indicated by the drawing 5 (10) process 
of the first operation gestalt - the drawing 8 (26) process is performed. 

[0073] In the 2nd operation gestalt, since silicon ion is poured into the single-crystal-silicon film through 
an oxide film 600, the dry area of a single-crystal-silicon film front face can be prevented, and quality 
semi-conductor layer 1a can be obtained. 

[0074] (Electro-optic device in the third operation gestalt) Next, the liquid crystal equipment in the third 
operation gestalt is explained. It sets in the first operation gestalt and structures differ at the point that 
the thickness of semi-conductor layer 1a corresponding to TFT for a pixel switch in a display pixel field 
is thinner than the thickness of the semi-conductor layers 401 and 402 of TFT in an actuation circuit 
field. And in order to change the thickness of the semi-conductor layer arranged to such a display pixel 
field and each actuation circuit field, the manufacture approach of the third operation gestalt differs 
from the manufacture approach of the first operation gestalt in part. Below only a different part from the 
manufacture approach of the first operation gestalt is explained, and explanation is omitted about the 
same manufacture approach. 

[0075] By the manufacture approach of the TFT array substrate in the third operation gestalt, it differs 
from the first operation gestalt in that the thickness of the semi-conductor layer arranged to a display 
pixel field and each actuation circuit field is changed by oxidizing the single-crystal-silicon film front 
face corresponding to a display pixel field, and forming the scaling film. Moreover, clearance of this 
scaling film is performed before a polish recon chemically-modified degree, and it explains hereafter 
using drawing 13 . 

[0076] First, light-shielding film 11a, the substrate film 12, oxide-film 210b, and the single-crystal-silicon 
film 210 form the substrate by which sequential formation was carried out on a substrate 110 through 
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the same process as the drawing 4 (1) - (7) process of having explained with the first operation gestalt. 
[0077] Next, as shown in the drawing 13 (1) process, after forming a silicon nitride film by the thickness 
of 200nm on the single-crystal-silicon film 210, etching removes the silicon nitride film formed all over 
the display pixel field so that the mask 21 1 which consists of a silicon nitride film may remain only in an 
actuation circuit field. 

[0078] Next, as shown in the drawing 1 3 (2) process, the front face of the single-crystal-silicon film 210 
corresponding to a display pixel field is oxidized, and the oxide film 601 of about 280nm thickness is 
formed. Thereby, the remaining thickness of the silicon of a display pixel is set to 55nm. 
[0079] Next, as shown in the drawing 1 3 (3) process, wet etching removes an oxide film 601. Thereby, in 
a display pixel field, the single-crystal-silicon film 210 whose thickness is about 40nm, and the single- 
crystal-silicon film 210 whose thickness is about 100nm in an actuation circuit field are formed. Then, 
silicon ion is poured into the single-crystal-silicon film 210 in the amount of 3x1015cm-2 with the 
acceleration voltage of 30keV(s) through a mask 21 1. Here, since the mask 21 1 is formed by the nitride, 
silicon ion is not poured in into the single-crystal-silicon film 210 of the field covered with the mask. 
Then, heat phosphoric acid removes a nitride 21 1. 

[0080] Next, in nitrogen-gas-atmosphere mind, it heats under the temperature of 640 degrees C for 6 
hours, and solid phase growth of the non-single-crystal-silicon film is performed. In a display pixel field, 
film 210c is formed into polish recon by this process, and the polish recon film of 55nm of thickness is 
formed of it. On the other hand, in an actuation circuit field, it becomes the configuration that the 
single-crystal-silicon film 210 was formed. With this operation gestalt, although polish recon-ization by 
heating is performed after clearance of an oxide film 601, an oxide film 601 may be removed after the 
formation of the polish recon by heating. However, it is better for the front face of the polish recon film 
to be ruined with the etching reagent used for oxide film clearance, and to perform polish recon-ization 
by heating after clearance of an oxide film 601 preferably, if an oxide film 601 is removed after the 
formation of polish recon. 

[0081] At a next process, the same processing as the process indicated by the drawing 5 (10) process 
of the first operation gestalt - the drawing 8 (26) process is performed. 

[0082] Since incidence of the light is carried out here when it considers as liquid crystal equipment in a 
display pixel field, in order to prevent generating of the optical leak in the channel field of the semi- 
conductor layer by this optical incidence, it is desirable to make for it to be still more desirable and 
comparatively as thin as 30-50nm 30-70nm of thickness of the semi-conductor layer which consists of 
polish recon. In order to raise drain pressure resistance in the semi-conductor layer which consists of 
single crystal silicon of TFT arranged to an actuation circuit field on the other hand, it is desirable to 
make 50-20nm of thickness of a semi-conductor layer for it to be still more desirable and comparatively 
as thick as 100-160nm. It is more desirable to thicken thickness of the semi-conductor in a 
circumference circuit field, since the component capacity of a circumference circuit field is very high in 
order to prevent lowering of the component pressure-proofing by generating of parasitism BAIPORA 
especially in the case of the manufacture approach using a SOI substrate, and in order to reduce 
contact resistance. In the 3rd operation gestalt, the drain pressure resistance in an actuation circuit 
field can be raised, solving the problem of the optical leak in a display pixel field, since the thickness of 
the semi-conductor layer which consists of polish recon corresponding to TFT arranged to a display 
pixel field serves as structure thinner than the thickness of the semi-conductor layer which consists of 
single crystal silicon corresponding to TFT in an actuation circuit field arranged. 
[0083] (The whole liquid crystal equipment configuration) The whole gestalt configuration of each 
operation of the liquid crystal equipment constituted as mentioned above is explained with reference to 
drawing 9 and drawing 1010 . In addition, drawing 9 is the top view which looked at the TFT array 
substrate 10 from the opposite substrate 20 side with each component formed on it, and drawing 10 is a 
H-H' sectional view of drawing 9 shown including the opposite substrate 20. 

[0084] In drawing 9 , the sealant 52 is formed along the edge on the TFT array substrate 10. The data- 
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line actuation circuit 101 and the external circuit connection terminal 102 are formed in the field of the 
outside of a sealant 52 along with one side of the TFT array substrate 10, and the scanning-line 
actuation circuit 104 is established in it along with two sides which adjoin this one side. If the scan 
signal delay supplied to scanning-line 3a does not become a problem, the thing only with one side 
sufficient [ the scanning-line actuation circuit 104 ] cannot be overemphasized. Moreover, the data-line 
actuation circuit 101 may be arranged on both sides along the side of a pixel viewing area. For example, 
data-line 6a of an odd number train supplies a picture signal from the data-line actuation circuit 
arranged along one side of a pixel viewing area, and you may make it the data line of an even number 
train supply a picture signal from the data-line actuation circuit arranged along the side of the opposite 
hand of said pixel viewing area. Thus, if it is made to drive data-line 6a in the shape of a ctenidium, since 
the occupancy area of a data-line actuation circuit is extensible, it becomes possible to constitute a 
complicated circuit. Furthermore, two or more wiring 105 for connecting between the scanning-line 
actuation circuits 104 established in the both sides of a pixel viewing area is formed in one side in which 
the TFT array substrate 10 remains, further, it may hide in the bottom of the 2nd light-shielding film 53 
as circumference abandonment, and a precharge circuit may be prepared. Moreover, in at least one 
place of the corner section of the opposite substrate 20, the flow material 106 for taking an electric flow 
between the TFT array substrate 10 and the opposite substrate 20 is formed. And as shown in drawing 
10 , the opposite substrate 20 with the almost same profile as the sealant 52 shown in drawing 9 has 
fixed to the TFT array substrate 10 by the sealant 52 concerned. 

[0085] (Configuration of electronic equipment) As an example of the electronic equipment using above 
liquid crystal equipment, the configuration of a projection mold display is explained with reference to 
drawing 1 1 . In drawing 1 1 , the projection mold display 1 100 prepares three liquid crystal equipments 
mentioned above, and shows the outline block diagram of the optical system of the projection mold liquid 
crystal equipment used as liquid crystal equipments 962R, 962G, and 962B for RGB, respectively. The 
light equipment 920 mentioned above and the homogeneity illumination-light study system 923 are 
adopted as the optical system of the projection mold display of this example. And the color separation 
optical system 924 as a color separation means by which a projection mold display separates into red 
(R), green (G), and blue (B) the flux of light W by which outgoing radiation is carried out from this 
homogeneity illumination-light study system 923, Three light valves 925R, 925G, and 925B as a 
modulation means to modulate each colored light bundles R, G, and B, It has the color composition prism 
910 as a color composition means to re-compound the colored light bundle after becoming irregular, and 
the projector lens unit 906 as a delivery system which carries out amplification projection of the 
compounded flux of light on the front face of a plane of incidence 100. Moreover, it also has the light 
guide system 927 which leads the blue glow bundle B to corresponding light valve 925B. 
[0086] The homogeneity illumination-light study system 923 is equipped with two lens plates 921 and 
922 and reflective mirrors 931, and is arranged at the condition that two lens plates 921 and 922 
intersect perpendicularly on both sides of the reflective mirror 931. Two lens plates 921 and 922 of the 
homogeneity illumination-light study system 923 are equipped with two or more rectangle lenses 
arranged in the shape of a matrix, respectively. The flux of light by which outgoing radiation was carried 
out from light equipment 920 is divided into two or more partial flux of lights by the rectangle lens of the 
1st lens plate 921. And these partial flux of lights are superimposed three light valves 925R and 925G 
and near 925B with the rectangle lens of the 2nd lens plate 922. Therefore, even when it has illuminance 
distribution with light equipment 920 uneven in the cross section of an outgoing beam by using the 
homogeneity illumination-light study system 923, it becomes possible to illuminate three light valves 
925R, 925G, and 925B by the uniform iNumination light. 

[0087] Each color separation optical system 924 consists of a bluish green reflective dichroic mirror 941, 
a green reflective dichroic mirror 942, and a reflective mirror 943. First, in the bluish green reflective 
dichroic mirror 941, the blue glow bundle B included in the flux of light W and the green light bundle G 
are reflected by the right angle, and it goes to the green reflective dichroic mirror 942 side. This mirror 



-16- 



941 is passed, it is reflected by the right angle by the back reflective mirror 943, and outgoing radiation 
of the red flux of light R is carried out to the prism unit 910 side from the outgoing radiation section 944 
of the red flux of light R. 

[0088] Next, in the green reflective dichroic mirror 942, the green light bundle G is reflected by the right 
angle among the blue reflected in the bluish green reflective dichroic mirror 941, and the green light 
bundles B and G, and outgoing radiation is carried out to a color composition optical-system side from 
the outgoing radiation section 945 of the green light bundle G. Outgoing radiation of the blue glow bundle 
B which passed the green reflective dichroic mirror 942 is carried out to the light guide system 927 side 
from the outgoing radiation section 946 of the blue glow bundle B. In this example, it is set up so that 
the distance from the outgoing radiation section of the flux of light W of a homogeneity illumination-light 
study component to the outgoing radiation sections 944> 945, and 946 of each colored light bundle in the 
color separation optical system 924 may become almost equal. 

[0089] Condenser lenses 951 and 952 are arranged at the outgoing radiation side of the red of the color 
separation optical system 924, and the outgoing radiation sections 944 and 945 of the green light 
bundles R and G, respectively. Therefore, incidence of the red and the green light bundles R and G 
which carried out outgoing radiation from each outgoing radiation section is carried out to these 
condenser lenses 951 and 952, and they are paralleHzed. 

[0090] Thus, incidence of the red and the green light bundles R and G which were paralleHzed is carried 
out to light valves 925R and 925G, they are modulated, and the image information corresponding to each 
colored light is added. That is, according to image information, switching control of these liquid crystal 
equipments is carried out by the non-illustrated driving means, and, thereby, the modulation of each 
colored light which passes through this is performed. On the other hand, the blue glow bundle B is led to 
light valve 925B which corresponds through the light guide system 927, and a modulation is similarly 
performed in here according to image information. In addition, the light valves 925R, 925G, and 925B of 
this example are liquid crystal light valves which consist of the incidence side polarization means 960R, 
960G, and 960B, outgoing radiation side polarization means 961 R, 961 G, and 961 B, and liquid crystal 
equipments 962R, 962G, and 962B arranged among these further, respectively. 

[0091] The light guide system 927 consists of a medium lens 973 arranged between the condenser lens 
954 arranged to the outgoing radiation side of the outgoing radiation section 946 of the blue glow bundle 
B, the incidence side reflective mirror 971, the outgoing radiation side reflective mirrors 972, and these 
reflective mirrors, and a condenser lens 953 arranged to the near side of light valve 925B. From a 
condenser lens 946, through the light guide system 927, the blue glow bundle B by which outgoing 
radiation was carried out is led to liquid crystal equipment 962B, and is modulated. The blue glow bundle 
B becomes the longest, therefore the quantity of light loss of a blue glow bundle of distance from the 
optical path length of each colored light bundle, i.e., the outgoing radiation section of the flux of light W, 
to each liquid crystal equipments 962R, 962G, and 962B increases most. However, quantity of light loss 
can be controlled by making the light guide system 927 intervene. 

[0092] Incidence of each colored light bundles R, G, and B modulated through each light valves 925R, 
925G, and 925B is carried out to the color composition prism 910, and they are compounded here. And 
amplification projection is carried out on the front face of the plane of incidence 100 which has the light 
compounded by this color composition prism 910 in a position through the projector lens unit 906. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



-17- 



1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Various components, wiring, etc. which were prepared in two or more pixels of the shape of 
a matrix which constitutes the display pixel field in liquid crystal equipment are the representative 
circuit schematic of an actuation circuit field. 

[Drawing 2] It is the top view of the display pixel field of a TFT array substrate in which the data line in 
liquid crystal equipment, the scanning line, a pixel electrode, TFT, etc. were formed. 
[Drawing 3] It is the line A-A' sectional view of drawing 2 . 

[Drawing 4] It is process drawing (the 1) showing the production process of the TFT array substrate of 
the liquid crystal equipment in the first operation gestalt later on in order. 

[Drawing 5] It is process drawing (the 2) showing the production process of the TFT array substrate of 
the liquid crystal equipment in the first operation gestalt later on in order. 

[Drawing 6] It is process drawing (the 3) showing the production process of the TFT array substrate of 
the liquid crystal equipment in the first operation gestalt later on in order. 

[Drawing 7] It is process drawing (the 4) showing the production process of the TFT array substrate of 
the liquid crystal equipment in the first operation gestalt later on in order. 

[Drawing 8] It is process drawing (the 5) showing the production process of the TFT array substrate of 
the liquid crystal equipment in the first operation gestalt later on in order. 

[Drawing 9] It is the top view which looked at the TFT array substrate in the gestalt of each operation 
of liquid crystal equipment from the opposite substrate side with each component formed on it. 
[Drawing 10] It is the H-hT sectional view of drawing 9 . 

[Drawing 11] It is the block diagram of the projection mold display using liquid crystal equipment which is 
an example of electronic equipment. 

[Drawing 12] It is process drawing showing the production process of the TFT array substrate of the 
liquid crystal equipment in the second operation gestalt. 

[Drawing 13] It is process drawing showing the production process of the TFT array substrate of the 
liquid crystal equipment in the third operation gestalt. 
[Description of Notations] 

1a — Semi-conductor layer which consists of polish recon 

110 — Quartz substrate 

200 — Liquid crystal equipment 

210 — Single-crystal-silicon film 
210a — Single crystal silicon substrate 
210b — Oxide film 

210c — Film with which silicon ion was poured into the single-crystal-silicon film 
210d — Polish recon film 

21 Oe — Single-crystal-silicon film by which crystal growth was carried out 

21 1 — Mask which consists of a nitride 

401 402 — Semi-conductor layer which consists of single crystal silicon 
600 601 — Oxide film 



[Translation done.] 
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n. V-*«tt4 0 1b, KW >«|J£4 0 1 c tSBl 
lWite^tC^$nfc3>^^ h#— ;U4 2 0 a> 4 
2 0 b^lTf aWl:ia!$nTl»5. 7-7. 
tl4 0 6 a, KH>ti4 0 6 bll -eto^'to, V 
-7«*4 0 2 b, KWf>SH£4 0 2 c tfgl JIMfe 
»MlfC»J«Snfc3>^^ h*-;U4 2 1a. 4 2 1b 

0 5 a, 4 0 6 ajJtfh , W>tl4 0 5 b. 4 0 6 b io 

ftKi 6 snx^*. 

[0 0 2 6] ffi*. *f[S]*S2 Ott. ^JAtftf^T-SIK 

1 2 0±i:7MJf7»:MSnfcMl2 3, 
£BoTJH#:»jsan& i To«t*^«t**tiRjm«2 

2 2t^e>i^nt^5. 0 3(c*5^T«, &mhi% 

*5M$nwtll«<. SMililB<Btt£JE?j$Sn&K 20 

[0 0 2 7] ^CTFTTKSttfflSSSSKOUT 
04~B8£ffl^Tt&ljrf -5. H4*»6H8tt, T 
FTTH »««©**H*fR*Sr/B»lHltt««Kfi 

[0 0 2 8] 12 4 OI8 (1) iZ^T^OiZ. 
S«l 1 0&JH*-rs. CUT, ff*b<«N2 
3i) ^CD^»£#Xf?ffl^jaOii$ 8 5 0~1 3 0 0t, 
«fcD#*L<lil 0 0 0t;©ffifiT7:^— ;Wft3U ^ so 

n-5iS 7. K^ttS T F T 7 l"f S« 1 

0H4i;5S**«j!>ft:<a5J:5i:l(lj!llLt*<. HP 

[0 0 2 9] d<D«fc5Ciffl33n£5^S«l 1 OOi 
BIC, Ti, C r , W, Ta, MoSOT b^O&K^ 

0 0~5 0 0 nmmmnmm . CCtlilSl2 0 0 nm© 

mpo*3ttiii i*»j«-r«. "o 

[0 0 3 0] IS (2) tc^T^I;:. 7* HJ 

V^77-f fcADJBiayeKl 1 a©/t*-> (B6# 
JH) CMJCrSU^T. hM5 0 0 -5. 

[0 0 3 1 ] IS (3) tc^TJ: 5 1C. h 

150 O^biMi l \\z.%\s^v=f-^9*ftoz. . 
tC«kO, 1 a*#j«U W5>*hBl5 0 0£ 

[0 0 3 2] IS (4) ir^-T«t-5tc, KJBiS 
3t«l 1 aO±tC, WAtf. ttEEXtt»flECVDii«SK 
iOTEOS (fb5 • X^;W • xiVUV • ->'jy-h) so 



#7,, TEB (rh7'Xf^-*-hl'-h) #7.. 
TMOP (fh7-/fJl'-^y-7*Xl'-h) # 
7.3?£ffi^T, NSG, PSG, BSC BPSG&t* 

I^?>^TWl2 5Mt5. I©T«1 2© 
®J¥«. 0tJAtf. $54 0 0~1 2 0 0 nmtt5. H C 
TB, 110 0 nmiSttS. 
[0 0 3 3] IS ( 5 ) K^Tcfc -5 tC, TifcBfl 1 

2ro3tffi£. yp-z^ncwebT^aft-r*. wet 

2©0iJf £*<J6 0 0 nmilit.' 
[0 0 3 4] IS ( 6 ) £ O I'. ££ 1 1 

0t¥«Sli->>ja>*«2 1 0 a t«ft!i0^fci±<&ff 
■5. 

[0 0 3 5] ft5t)^t>-&^fflV^¥iiaSi->Un>»«2 
lOalt )?3 6 0 0/zm$D, -t-®*ffl*«»&*»i;«> 
5 0~8 0 0nm, Z. ITIi 2 0 0 nmlMfbSn 

t, tfti2 i o bjjtMsnr^i. cmaiiD^to 
■&^n^fi£$n-5*iS^>' | ja>ji2 i o^bMH2 

o atii (h+) tmx.\iim.ns.\ o o 

keV, K— 7**1 0 X 1 0 16 C m-2lcTaA$nT*3 
0. *-©&A«S$«, SSSI*^3 0 0 nmt&^ 
T^S. BTtt. *«SS->U3>a«2 1 0 a(Do%. 
im «t 0 T«©«tffc*J(H * >#£A $ tofctt<i t u 

[0 0 3 6] ftSD S«l 1 0±©T«J)Sll 
2tfgiy'jn>l«2 1 0 a©6£{fcffi|2 10b« 
T^oiCftsO^toStlS. aS«5^fc*lStt. 
3 0 0*CT2ll$n®lRfflSl;:.fcoT2tt©S«£S»fl4 
9 £ to* 5 # & *«« JHT! * * . 

[0 0 3 7] IS (7) (C^-TJ:5tI, SAO^to 

U 3 >*« 2 1 0 aWftSD^to-a-SfiiJcDiE 
-fbW2 l o b t»«Sft-> | Ja>il2 l 0£Sb£££. 
*|gi*->'J=!>S«2 10a$, S«l 0^6«It5 

v U 3 >lfiO«Ii!r§©$5lTy U a >©*££•**# 
W£n-5fctf>lc£i;3fc©T£>3. «KJ;Ltf, WO^bt 

fc2ft©ifi^2 ox;cD#iajigtcT6 o otit- 

oT, ft5 0^to-&fc¥igr B v , Ja>S«2 1 0 a*iS« 
10t»l8tt, l«10SiSl:(l »2 0 0nmggO 
RiP ©amSEfbH 2 1 0 b £ 7 0 n mSS^Rif ©*33 
Si/'J^>I2 1 0i*«#J«£n*. tt*, ifil0± 

cftso^tosn*¥«ii->'j3>Bt2 1 on mzm^ 

t#MyUa>M2 l o air^LTfftoto^^^-f 
^->aA©iJD;i«i£$r^A^l£^«toT5 0 nm~3 
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0 0 0 nm^T'ttSO^IPT^-r^^t^BrfigT* 

yis>?L. WtHtTi. *(S»->'J 5 

0 - 2 0 0 n mifj L < . *HJfi»S8lC*t»Tf4 5 5 
nmt bit, 

[0038] *mmmm-?te, *m-(*>$:&Avtzm 

nSmart Cu t&fcffl^T, S«±t'¥i^f B -> 
U3>MMT4Un i bondftSffl^fcfe, 

[0039] const. *ea->u 

PACE (Plasma Assisted Chem 
ical Etching) ftl;J;^Ty'j3>i2 0 
6©II5 0. 0 5~0. 8(imliSTIyf>yb 
T«LTt>aKuOPACEj5!II:J;oT#^y 
'J3>ltt, fllAfcfWPl 0 0 nmtCjttb^OlilJP^- 

ttui o%^©t)©*5f#&ns. . 20 
[0 0 4 0] *«savU3>Bt*#*fc»offio 

±^TW0^btS«±l:fift5ELTRAN (Ep 

1 taxial LayerTransfer) £fc£rffl 

[0 04 1] *«sa->U=i>il2 i o±K£fl;3t 

*I$2 0 0 nmCJ**l;tfi!clUfef , Ig (8) IC 

(c*fbT, tftglltiiotilltli Hf2©J:p 

[0 0 4 2] #fC, IS (8) fC^-r^ot*. V7,£2 

I 1 £tf-bT. a*-f (S i +) 4 0 k e V© 
ftljittJIT. 3 x 1 0 15 C m-2(D*T£A-f So dtKC <o 

fct»c^©K2 1 0 c*«$n§. ffiidlHlSS®«c 

t & it&m 1* * > a*& a $ nt n & » mi& a -> u 3 

>I2 1 OCSi 
[0 0 4 3] *tC. IS (9) "5 fc, VT.^ 2 

I I otwrr*. c©&, g«#Hm*ic 
T, 6 0 o~7 0 ot;co^T> ::t«6 4 orcoia 
stt 6 mmmm u u n >ig©B*§fijift £ 

IS«'>U3>lKt2 1 OcA^'Jy'Ja^nt^U-/ so 



/<? 

'J3>I2 1 0d*«»j«sn*. BMIelttiRttl;: 
fcUTfci, itM3a->U=]>Jil2 1 0e«$tltM 

Ltd U— if-7z-;^fflt>tfc^K 
[0 0 44] 'A\Z. m 5 ffllS (10) JC^T J: 5 lC. 
7* HU 7^77^18, Xy^>y iS^tCctO, « 
««#HWK*t>Ttt, ■H2R^H3»c*U&ftl*3rS6 
rt9->0*m#mia* *IWIlajl>6IKSnfc 

#&J14 0 1ROC4 0 2*3gJ*f*. 

[0045] *nifijBa8K*5^-ctt, a^-r^->ttA^ 

/1^-X>d7*bT39^, BK»IIIS&@«£'77,*bfcttag 

[0 0 4 6] ifctC, IS (11) ICjfc-TJ; -5 fC. 

&¥3£&JIl a. ^MffllMl f, R9blBlEft«*(C«^ 
SN^TFT^firtS^fl^ 0 lRtfPSJTFT 

&m$.-?z>*mwm 4 o 2 tt85o~i3oo , c© 
mm. »*L<tt*ui 0 o'ccojas-ca o»e«j»* 

ft-r*Htk:J:0. *5 3 0 nm©JttS^»Wl^©»« 
{b->'J3>RS:^-r-g>. IC, 30~50nm<Djp^ 

izxmE.cvDmmz^y)^mm^>u^>m (ht 
o) jh^j&u mmtz/V3>mtHTom<D-mfr 

la, 4 0 1, 4 0 2 fttf * 1 1 f ©JPS 

tt, 154 0 nm©JP£, y- h»«WBl2 ©JP3«. *<J6 
0~8 0 nmiDlS <h&3. 
[0 0 4 7] IS (12) {C^-r«t5tC, 

II a Sii»bTa:**l 1 f £<£®}ft{t; 

TZtztb, ISlO0aB©Mi3a (y-h«ffi) 

x 7 1 L,T-e-©±a* 6 p ft £<DVM7tm<D Y—r\ > V , 

uCTHP^ 7 0 k e VWipjgm/E, 3 e 1 4/ 
cm2fl)H-Xil:t H-^-T*. 
[0 0 4 8] ^IC, IS (13) tC^-TJ;-5(c, 1^7 
h§501 JiSb TUfcKl 21:, itJtlRl 1 a CM 

OtWly Myf >^fci!)»)*t4. £©^, 

y©«tpftS^ttx-y^>yicJ;0, a>^7h*-;u 
1 3#SH?Lbfc#J0«. BB?L»«*v^^»«tJS«|S| 
UKT*ai:^-5f<JjS[*«**. fib. K7<x 7 f>y 

n^©n>^i7 b*-;n 3^$rx-A^tCT#-5CD 
T, E»»«^©»f»&IJ)!iitT**i^5fiJjS*«»6n 
-5. 

[0 0 4 9] #1;:, is (14) (c^l-«te.{r, jgcEEC 

VDffi^|cJ:l3^ l J-> l Ja»^3^3 5 0 nmSS©JP 
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■2-cmmvtz'&, u> (p) u #u->U3> 

«fcn. cmao, #U ->'J:J>fii3©;i|ttti£ii5i*5 
[0 0 5 0] Ig (15) iC^fi 5 Id, 1/yX 

*£.fctK H2K^bifc$Q#f5r£A^->©;£j£iSg3 a 

tmzmmm 3 b *»j«-r*. 

[0 0 5 1 ] #fC, IS (16) tC^T <fc 5 (C, fgfftlfi! io 
»««©P^**;i'TFT£fc5i|«JW*Jl4 0 2 £Bfc< 
ISiBCU^ MI5 0 ^©I£. z\<D 

L/yXM5 0 2Ryty-hmffi4 0 4^77.^1 
T, ¥*#Ji4 0 2K:Bfc£©IIIiJj7E*©K-/'t> 
K d^T«BF2-f^>^9 0 k e V©J!l03iSBE. 2 
XI 0 15cm-2©H-X»{CTK-^-r-5. ^nicj; 
9. B»lHl»««C*tt*P5 1 +'*;UTFTK*t«r* 
V-*«*4 0 2 bRtf KU-f >««4 0 2 c*«»*S 
n^o H-^. U-^T. h^5 0 2«|^*$n-5o 

[o o 5 2] #tc. ig (i 7) izjji-f&oiz. mmm 20 

»««©P^-**;i/TFTttt<&#9K*Ji4 0 2 £g-5 
ZloXZV'JT, hK5 0 3Sr^-T*. ■?■©«, UvT. h 
i5 0 3S^Si (y-h*S) 3 a, §iS3b^ 
VT^tLT. ¥3tttJi4 0 lRtf¥£#JIl at, P 
&£*©V#OTi|t© K-/1> K ddTte, P-f:*>£7 
0 k e V©jjQj£ttffi. 6 x i 0 12 c m~2© K-XftiCT 
K-y-T-So Jint«t0a^BI*«l«OTFT©**#: 
■ laCiWIt ftiSV-^««lb»tffii*H 

l^Tte. N^-fr^;UTFTJC*fJSi-Sy-X®«4 0 1 30 
bSlFKK >ffi«4 0 1 cjO«#riE3n*. 

hK5 0 3(i^i$n-5>„ 
[0 0 5 3] 8fct>T. IS (18) \Z7K-f =t 3 IC. y- 

^tC*5tt*P^r^;UTFT©^<*:B4 0 2%moM 
tt**"T*U^Xhg|5 0 4 ^JgricT*. ■€■©«. 1/-/ 
X bJSl5 0 4R^y-htl4 0 3£VX:?,iLT. ¥ 

m&mi aWf*»i4 o i c. pfc£<ovai7c*© 

K— /1>K c^T«P-f ^->?: 7 o k e v©inail 

EE. 4X 1 olS/cm^fDH-XfiidTH-y-r^. - oo 

ntCtO, «*H*fB«OTFTC45^T«. iMUSy 

-5. Ill@»««ONft*)I'aTFTl:*^T 
«. S{C{gSSt<tSnfcy-7.ffi«4 0 1 bRtfKH 
>«*4 0 1 c*«»6ll*. Uv7.h^5 0 

4«i^*$n-5. 

[0 0 5 4] Ig (19) KtkTJ: 5 (C ■ 

-f7?>^fflTFT3 0\Z&tfZi£&m3 ai#l:M 
813 bKtf£3SiH3 a£g5£5»;:. WAtf. #EEXte 
fltffiCVDiS^TEOStfX^Srffl^T. NSG. PS so 



G, BSG. BPSGft<!:©->y^r-h#7XSi. gfc 

4 mimmmmm4<Dmm\i. iisoo- 

1 5 0 0 nm«L<, HK8 0 0 nmAUOffSL 

[0 0 5 5] ¥*#JBfcK-7$ttfc**fi!HK 
*>Sffitt<b-r-5fc»t:tt8 5 0TCO7X-.JHIISS2 
O^SSfT^o 

[0 0 5 6] -A\Z, IS (2 0) IC^Vf «fc5J£> S^H 

-)i5&. mmm&fcmz&^Tiz. y-x«®4 0 5 

a. 4 0 6 a&tf Kl^-f >*H4 0 5 b. 4 0 6bffl^ 

n-?-*n(c:*f)sr-5a>^i7 h*-;u4 2 o a, 421 

a. 4 2 0 b, 421 b£. Hffctt-f *>Xy^>£f. 

sj&tt-r * > t*- a x y ? yym © k ? -* x ? > 

[0 0 5 7] HI 7 ©IS (21) \Z7T.t& 5 (C, 

J8l«MlftBklR4©±t. */ty*JBa«*fc«fc0. 
I4C0A 1 ^©{gffiffi&M^JlvUlM K«S£&JMW6 
tLT, 151 0 0-7 0 0 nm©|$, L- < «#*J 3 

5 0 nm\zmm?z>o 

[0 0 5 8] &IC&JRK6 £. 7tMJV^77^I 
S. iyf>^ig^l:iD/^-->yL, IS (2 
2) {C^TcteitC, T-^Sl6a, 7-Xlffi4 0 5 
a. 4 0 6 a. KW>fl4 0 5 b, 4 0 6 b£JfcJ& 
T*. 

[0 0 5 9] IS (2 3) £^T<fc-5fe:, x-* 
|6a, V-7tS4 0 5 a, 4 0 6 a. KU-f>«« 
4 0 5 b. 4 0 6 b£Stff6lliraiei*«4±K:. 
te\ #EXB«EC V DS^T E O S ?9^S|*ffl ^T; 
NSG. PSG. BSG. BPS G^i'Oy'J 'T— Y15 

it, ^500~1500 nm»S b < . StC 8 0 0 n 

[0 0 6 0] 0 8 ©IS (2 4) C^-f «fc 5 K. 

HX-f yf>^ITFT3 OtrtJtiT. i$H9a 

>^^h^-;U8*. KJ6tt-f ^'>x^5 1 >^. 
^- > b*- A x 5 1 > drtp© h* 7 -f x ^ > if«c «fc K> W 

[0 0 6 1 ] ^IC, IS (25) (C^-T«fc 51:, 121 
rfl»»K7©±K. *Aty*«S«K:«fcD. ITOI? 
©aW*«tt»Bl9*, »5 0~2 0 0 nm«f$l;« 
ffiU SICIS (2 6) ^^-Ti^lCl. 7*hUV^7 
7* IS. X-y^>^IS^lCl«tO. IltS9a^ 

[0 0 6 2] ^^T. S^«fii9 a©±lC*'J-f = 
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\Z&K>. 8Efa»I16 (03#iO 74^fi£^n^)o 
[0 0 6 3] 0 7 C^L.fc*trS]»g2 oi:o^t 

Ui7X#©jgftBl2 3£Jgj£T-5o ft> iI©j&ftlSl2 3 
it, Cr, Ni, A I tei:<D<&mttn<Di&. % — 

[0 0 6 4] ^<D'ik, »£1 2 OO^cSlCX^-y^jaS 
^fCiO. I TO^CDg^#«ttj^^*. $35 0~2 0 

0 nm©Jl$tCJtat" ZZtlZ&Q. *ffttt®2 1£^ 
fiTf-So *tfam@2 l©£ffitC#'.M 5 K«©gE 

[0 0 6 5] ±.mv>£.o\z&mtfw$.tit\tzT 

FT7Hffll0t^lffi2 0i(l iB(6]^16R 
#2 2^ffi-r?)«t5tC0*L^^i/-;W^ctDa5D 

[0066] (.%i-mmBmiz&vz,nn.X¥mw) x , 
iSTjft J- ^ ^ t itm m £ gw? £ » 

[0 0 6 7] S-^^ffi{C*3^^>TFT7U-f S«CO 
[0 0 6 8] S-T. fg-*6S^£Ti5iBJ3L*:04 (1) 

~ (7) xmtmcxmzmx, a«i i o±\zmxm 

1 1 a, TifeHll 2, K^2 1 0b. W a y'j3> 
SI 2 1 0#J«;&^£ttfcg«£^££1-3= C^T% * 
jSr B ->'J=i>il©Jf^-«6 7nmtlt. 

[0 0 6 9] ifctcH 12(1) IglC^t J; 5 
H->'j3>J8i2 1 0±ICg{fc3f?fl]I£2 0 0 nm©J9^ 
lrTfiSc®ILfc&. f&l&lH]&®i3c©*t;:^tJ£*^£>& 
5V7.i7 2 1 lfimZZoiZ, S^il^ffi^tflC^iS^ 

nfc^ba^H £ x y ? > if ic ck o l^*-r 5 . 
[0070] friz, mi 2 (2) xetc^Tieiic. a 

^ia^ffi«c(C*f«-r'5¥*S B |-> l Jzi>9l2 1 0©SB£ 
SBSStfbU m 4 nmGDg£J|IcD8£fl;§i6 0 0 £^j£T 
3, C©&. m^l 3 B v l J=l>BI©JP*.«. *54 0 nmT 
-£-©&> Srtfclg|6 0 O&tfVX? 2 1 1 Sr^bT 
ijM£H->',>r]>|g|2 1 0»C, Ss^f :*>£6 OkeVO 
mmmfcT, 3 X l 0 15cm-2©fiTaAT3. 



(9) 

//? 

n,->'jn>i8i2 1 oi*itc^-f t^axsw^tia 
s*-r*>tt»fl:«6oo*iiiauT*ig 
S-> 1 Jrj>g|2 1 0F*g<ca^-f *>^*ftA^n^. 
T, Srttl8£6 0 0ttSI2 1 0 c ©&&&£: LTttrtlU 

a*-f*>oftAK:J:«l«2 1 0 catfflwjmsiftik-r 
■5. Z\(D'&. kltm2 ri««MRKlcJ:DI»£'r«. H 

fc. »{bW6 0 o*»ft*«»c«toi»*r*. * 
n*»{b7K*»K: «fc 0 * u -> u n >m&mmnzizsb 

[0 0 7 1 ] g*#H&'t»K:T6 4 CCfflfSST 

5= ccDietcio, a^ia*«*»cfe«r>T»a. 121 

0 c 'j -> u n wta nx# u -> u n >i*«»*sn 

20 2 1 oa«»j*3nfci»ij«tfc*. sftM6o 0 

Sr^Xy hX-y^>^tCcJ:'9^*-r?). 
[0 0 7 2] ^©iOISTIl ^-^SS^§8<7)05 
(10) XS~gl8 (2 6) l8fci3«Sn*XStR 

[0 0 7 3] SI 2 SlifiHHBKiSHTtt, ^ftlK 6 0 0 * 
[0 0 7 4] (»H3IJt»JBlc*tt*«S[3t^S«) ^ 
»lil»lH*1 I »:*»t«TFT©*i»flsJi4 0 1R^4 0 

40 [0 0 7 5] Wh^mMMmiZjol-tZTFTTU-imfaO 

[0 0 7 6] »-3M6»ffiTBt9ILfcH4 (1) 

~ (7) xstisiuxe^siT, s«i i o±\zm%m 

1 1 a. TJMIl 2. KfbR2 1 0 b, *ISa->'J3> 
so M2 1 0«>lMASnfeSfi«Mf «. 
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[0 0 7 7] -Aizmi 3(1) IgtC^-Tct^tC, 
ft->U3>R2 1 0±(C^{tS*K^2 0 0 nmCDjf*. 

[0 0 7 8] fr\Z, HI 3 (2) xmz7rs-?&?\z. & 

mwmmmzztfe-rz>mi&ikzsV3>m2 i o©gffi£ 

SMfcU 152 8 0 nm©KJ¥©ttfl:K6 0 1 

c:nic«tt)«*a*©->U3>©a»3BiiPtt5 5n 

[0 0 7 9] SI 3 (3) XSiC^T^piC, Bt 

C«fcD. **I*««l:fi^THRf *tft4 0 nm©# 
iSSHv 'J 3 >)« 2 1 0. K»|s]|&«*K*Slr*TttBSJPj&» 
ttl 0 0 nm©W B ->U3>l2 1 OiJi»S3n5. 
f©«, 2 1 1 «r^UT¥ifiift-> l J3>K2 1 0 

K. a^-f^>*3 0 k e V<7Dia)S«ffiT> 3X1015 
cm-2cD*T-ttAf-5„ d-T% TX^2 1 1 it^itm 

ttfcu. £©«, ftflsK2 1 lS»«Kfc«tOI»*-r 

*. 

[0 0 8 0] ^IC, **»H«4'fCT6 4 O'CWfiST 

5. u©Igl;J:0, **H*««Ki:}3^Ttt. M2i 
0 c##U yUaMtSnTlfS 5 nmffl^U ->'J 3 

*sa->U3>iit2 1 o^jssntiit^i. 

fiT(J> tt{bM6 0 l<0^*^(C*Di*lCj;?)#U->'J 
3 WIS *ff o T ^ * *« , Dor* J: * # U J' U 3 >ft« 

Kfljie o i<z>H&*fT9T%Air>. l#*u #y^'j 

ffl H 6n4lyf>^«l:J: 0 # U 3/ U 3 >BS©a®# 
3Sft**£*<*D, JfJKH t«6 0 1ffliSi 
tC, ira#fc 'J v'j3>{b«:ff ■5** t fiVi. 

[0 0 8 1 ] ^ffllOlStll, Ml— HjgJ£ffi©H5 
(10) Ig~i8 (2 6) IgK:B*Sn*Ig£m 

[0082] z.zt. ^wmmmzitmikmmtvtz 
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